Abstract
Introduction

18
Vegetables produce several bioactive compounds like phenolic acids (Kaushik et al., 2015; here firstly we have analysed the amino acid sequences present in the SmHQT of eggplant.
29
After that, using homology modelling methods 3D model of SmHQT was predicated.
30
Subsequently, several properties of modelled structure like stereochemical properties etc. were 31 studied.
32
Material and Methods
34
Protein sequence analyses 35 The SmHQT of S. melongena (NCBI protein accession number: AMK01803) is 427 amino 36 acids long. First of all, the ProtParam tool (http://web.expasy.org/protparam/) (Gasteiger et al., 37 2005) of ExPASy was used to compute the following physicochemical properties: molecular 38 weight, theoretical isoelectric point (pI), amino acid composition (%), number of total 39 negatively and positively charged residues, aliphatic index, instability index, and Grand
40
Average of Hydropathy (GRAVY). For this, the SWISS-PROT ID of protein (ID: 41 A0A126Q9A5) was used. Similarly, properties at the secondary level were predicted using an 42 online tool PredictProtein (https://www.predictprotein.org/) (Yachdav et al., 2014) . Using 43 MEME suite (http://meme-suite.org/) (Timothy et al., 1994) , motif search was performed with 44 following parameters: some repetitions being any; a maximum number of motifs being 6; 
Model building
79
MODELLER 9v15 generated several preliminary models which were ranked based on their 80 discrete optimised protein energy (DOPE) scores (Table 1) . Model (model002) having the 81 lowest DOPE score was selected and further subjected to quality assessment.
82
Verification of the generated 3D structure model 83 The PROCHECK server (http://servicesn.mbi.ucla.edu/PROCHECK/) (Laskowski, 1993) were further used for predicting the local quality of model. from SwissDock was set to the accurate type and definition of the interest was set as default.
140
The allowance for the flexibility for side chains was set to within 0 Å of any atom of the ligand 141 in its reference binding mode.
142
Results
143
Protein sequence analyses 144 The molecular weight of SmHQT protein sequence was 47.55KD. The total number of 145 negatively charged aa residues (Asp + Glu =44) exceeded the total number of positively 146 charged aa residues (Arg + Lys =41). The isoelectric point was within the acidic range (6.46).
147
SmHQT protein was found to be unstable (instability index=45.28). The aliphatic index and protein showing distribution patterns of residues in different regions (Fig. 4) . Among the 427 187 residues, 340 residues (93.2%) were found in the most favoured region, 24 (6.6%) in additional 188 allowed region, one residue (0.3%) in the generously allowed region and no residue (0%) in 189 the disallowed region (Table 4) . resolution X-ray structures of similar size) was also made (Fig. 5) . On the graph, our model is 201 represented by a red star. Local QMEAN score was also compared with local DisCo scores and 202 the resulting QMEANDisCo scores (Fig. 6 ). The quality factor of our predicted model was (Fig. 7) . Overall, the selected model appears to be that the predicted model is reliable and very close to the experimentally determined structure.
216
A plot which shows local model quality by plotting energies as a function of amino acid 217 sequence position is represented (Fig. 9) .
218
Global structure assessment was also performed with PROSESS. Our predicted model 219 achieved overall quality, covalent bond quality, non-covalent/packing quality and torsion angle 220 quality within an acceptable range (Fig. 10) . Assessment with eQuant predicted GDT, Z-score 221 and TM-score as 78.58, 1.82 and 0.86 respectively. A score of 78.58 shows the good global 222 quality of modelled protein (Fig. 11) . Server predicted the distance between corresponding 223 residues and plotted on the y-axis. Residues with distances exceeding 3.8 Å (shaded red) 224 indicate local discrepancies (Fig. 12) . STRIDE server revealed 116 (27.16%) residues in alpha-225 helix, 99 (23.18%) residues in β strands, 89 (20.84%) residues in coils, 100 (23.41%) residues 226 in β turns, 21 (4.91%) in 310 helix and two (0.46%) in bridge (Fig. 13) .
227
Functional annotation
228
The predicted 3D structure of SmHQT of S. melongena and further analysis provided us a basis (Fig. 14) . ΔΔGpred.<0.0 indicates a stabilising mutation. (Table 6 ). Protein-ligand binding for this cluster was visualised by using 260 UCSF Chimera (Fig. 17) . interaction sites in a protein structure may be exploited to get insights into the mechanism of 294 protein function (Strokach et al., 2019) . Molecular docking has identified the algorithm that 295 has pulled the structure inside (Pettersen et al., 2004 
